I. INTRODUCTION
The containment time for plasmas of interest in controlled thermonuclear fusion research (CTR) is determined in part by charge-exchange collisions with background gas in the confinement region. Some of the background-gas constituents found in high-vacuum systems are H 2 } H2O} CO, and CH 4 ' and the cross sections 0'10 for electron capture by protons or deuterons in these gases are required for interpretation of data from CTR plasmas. Cross-section measurements in these gases have been reported in the literature for proton energies in the 100-eV to 2.5-
1-19 MeV range.
There are, however, gaps in the energy range and some large discrepancies in magnitudes. We have measured a lO in these gases with 0.3-to 70-keV deuterons, the lower energy limit being set by our experimental arrangement, and the upper limit being chosen to provide a good overlap with other experiments that have been performed using different techniques. The measurements with molecular hydrogen, which -2-
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unlike the other gases has a small cross section at low energies where our uncertainties are greatest, were made as a check on our technique.
We also measured 010 in C 8 F 16 , a fluorocarbon vapor used as the change exchange medium in the Phoenix experiment.
II. EXPERIMENTAL APPARATUS AND METHOD
We used the well-known technique of slow-ion collection 20 ( Fig. 1) .
A beam of momentum-analyzed deuterons, collimated to a diameter of 2.2
• mm, passed through a target chamber and was collected on a Faraday cup (small permanent magnets provided electron suppression). Slow ions produced by charge-exchange collisions were swept from a well-defined length of the target chamber by a variable, weak electric field applied between a pair of 3-cm-long plates spaced 1 cm apart, and collected on" one of these plates. Guard plates were used to provide a uniform electric field in the collection region. Contributions to the plate current from ion-electron pairs produced by ionization, or' from secondary electrons produced at the plates, were eliminated by measuring the net current to the two plates.
Large-angle elastic scattering of the primary beam could contribute to the net positive current to the collection plates, especially at the lower energies, and it was necessary to determine the current due to energetic ions. This was done as follows: A magnetic field of
• i 100 gauss along the beam direction was applied to prevent electrons produced by ionization from reaching the plates. A weak electric field was then applied between the plates) and the current to the positive I plate was monitored. Without an electric field) both fast (elastically ~ scattered) and slow (produced by ionization and charge-exchange) ions
. .
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reached the plate. As the electric field was increased, the current to the positive plate decreased (the slow ions were repelled) until it reached a plateau beyond about 1 V/cm, when only elastically scattered ions of the primary beam reached the plate. At much higher electric fields, the electrons reached the plate and the current again decreased.
The total fast-ion current was determined by repeating this procedure for the other plate when the electric field was reversed.
At each energy the sweeping electric field was increased until the 2 ) the electrostatic analyzer was set to look for protons when a beam tuned for deuterons was incident on the target chamber. We then switched to hydrogen gas in the sovrce and checked our sensitivity by recording protons produced~'by dissociation of an H2 + beam under the same target ,conditions. From these experiments we determined that the maximum H 2 + contamination in our D+ beam was less than 0.1%.
Another possible beam contaminant was DO, which could be produced by charge exchange in the beam line ahead of the target chamber.
Although deuterium atoms in the beam would not be detected by the Faraday cup, they could cause a pressure-dependent negative contribution to the net plate current via electron-loss collisions in the target chamber. To determine the magnitude of this effect, we
magnetically deflected the charged particles of the primary beam so that they could not enter the target chamber, and observed the plate current as gas was admitted to the target chamber. We found that the contribution to the plate current from DO in the primary beam was less than 1% of the current produced by D+.
III. RESULTS AND DISCUSSION
Our electron-capture cross sections ·for H 2 , CO, CH 4 , and ~O are shown in Figs. 2 through 5 along with others reported in the litera-1-19 ture.
Since most of the other results are for electron capture by protons, we have plotted our deuteron cro'ss sections at the equivalent proton energy, i.e., at one-half the deuteron energy.
The C 8 F 16 results are shown in Fig. 6 . We know of no other 22 measurements for this target.
Our results are summarized in Table I 12. The dashed line drawn through our results was used to obtain the cross sections listed in Table I . 12. The dashed line drawn through our results was used to \i obtain the cross sections listed in Table I Table I . 
